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Abstract: The paper captures a theoretical study, by numerical modeling concerning the evaluation of the
transversal stability parameters for the Segway type vehicles. To the development of the numerical
models used were taken into account: the operating mode of the vehicle with two wheels located coaxial;
the influence of the pressure in the tire on the dynamic radius of the vehicle and the speed; the forces that
acts on the cornering; the influence of the electric engine rotation speed on speed of the vehicle type
Segway; the influence of the center of gravity height of the users and their weight on the speed and on the
transversal stability of the vehicle; the influence of the angle of transversal inclination of the road on the
speed and on the stability of the vehicle. In the study shall be taken into account in matters relating to the
different transversal inclinations the of the road, different rays of the trajectory, the different speeds, the
main parameters of the Segway type vehicle taken into study and different users (man/woman - 5; 50;
95%). The obtained results are in graphical form and shows: the forces which are obtained between the
tire of vehicle and the driving path; the parameters of the transversal stability for the vehicle - in the case
of vehicle rollove, through the effect of the transversal grip; in the case of an transversal profile with
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EVALUATION OF THE TRANSVERSAL STABILITY PARAMETERS FOR

single slope; in the case of the transversal profile with two flat slope.
Key words: Segway, user, transversal stability, numerical modeling

1. INTRODUCTION

With increasing of the congestion and the
pollution in the big cities of the world has been
occurred the need for a smaller sizes transport
means, more economically and which does not
pollute. The transport wvehicles, in the
configuration with two, three or even four
wheels have made the appearance on the
market with the aim to meet such needs. The
transport vehicles with two wheels located in
parallel is also called inverted pendulum, and
such an example can be considered the Segway
PT [4].

Segway can be used in different
environments and its surroundings is often used
as vehicles for the craft which do not pollute.
The slow movement speed, combined with the
electrical propulsion system, makes the Segway
the ideal candidate for the transport of persons
in different situations - place for recreation,

inside the buildings, sports buildings, etc.
Although that the price of their purchase is still
high enough, the flexibility and reduced gauge
are the main factors which make the Segway an
ideal vehicle for the urban transportation.
Segway type vehicles are ideal for the carriage
of persons in narrow spaces. Because these are
two-wheel in parallel, including the platform,
and the accelerate, braking or their guidance
shall be carried out by means of a handlebar,
maintaining the user stability constitute most of
the times a real challenge. For this reason it is
necessary to an assessment the conditions of
stability of these types of vehicles with the aim
of the evaluation of their behavior in the
operation.

Although it is a vehicle which does not
pollute, the system also has some disadvantages
such as:

—its use is
accumulator,;

limited by the electrical
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— has a high price;

—has a legal situation that is still not
defined in most countries regarding: the
right to circulate on the sidewalk or on
the carriageway of the streets, the
minimum age of use, the need to bear the
protection equipment, the requirement to
have the brakes or not and the obligation
to hold light signals or warning.

For these reasons, the Segway type vehicle
is successful only in particular areas such as:
the police units and extended military bases,
inside of the airports, staff of out of general
stores or in the undertakings and schools with a
large surface area of the campsite [3].

With all that at the global level, the Segway
type vehicles are marketed in a very wide range
[18], still does not exist a uniform legislation
[17] regarding the use and prescribes of these
vehicles in a specific category of wvehicles.
However, in Romania, the General Direction of
Local Police and Control of the Bucharest
Municipality have in endowment Segway type
vehicle designed for the agents from the public
order for patrol on the streets in the Old Center
of Bucharest [15]. In some cities in Romania
[16], the Segway type vehicle can be used to
make the tour of the main turist sights, users
being accompanied by interpreter authorised.

Studies on such vehicles are addressed in [4,
5, 8, 10, 14], where through the using of the
dynamic and numerical models, namely by
experiment and simulation is obtained
remarkable results relating to their dynamics,
respectively to their control and maintenance
during their movement. The results in [4]
provide valuable informations about the
dynamic respond of two weeled human
transporters. The pitch angle affected the
stability when traction was lost from one or
both wheels and play a role in how the vehicle
climbed an inclined surface. In [10] a model for
the two-wheeled robot including wheel slip
effects is derived and a wheel slip dependent
friction model is used to simulate two low-
traction surfaces.

The different situations of using the vehicle
taken in the study are surprised by physico-
mathematical model. For the evaluation of the

transversal stability parameters of Segway type
vehicles it have been developed numeric
computing models in which shall take into
account the physical phenomena which occur
on the movement of these in various conditions
of use and which allows the user to obtain the
results pursued, with graphics interpretations.

2. NUMERICAL EVALUATION METHOD

2.1. Notations used in the numerical
computation model

In numerical models is used a number of

variables, as follows:

— i - variable (i = 1...imax, Where imax = 10)
which captures the values of the
quantities (M) considered (the inflation
pressure of the wheels, engine rotation
speed, the running speed of the vehicle,
etc.) between a minimum value (Mmin)
and the maximum value (Mmax) by
defining such a relationship generally
valid for the model of the calculation in

the form:

Mi=Mmin+(i—1)-M‘jLN1|m"‘;
Imax_

— | - specifies the center of gravity height of
(hguj) and the occupant mass (muj) [1, 2,

7,9, 12, 13],
* j=1 - man user, 5%,

(hg,, =0.993m; m, =66.21 kg);
* j=2-man user, 50%,

(hg,, =1.102m; m, =80.50 kg);

* j=3-man user, 95%,
(hg, =1.168 m; m, =96.41 kg);

» j=4-woman user, 5%,
(hg,, =0.907 m; m, = 49.44 kg);

* j=15-woman user, 50%,
(hg, =0.985m; m, =59.85kg);

* j=6-woman user, 95%,
(hg, =1.107 m; m, =72.43 kg);

e man/woman 5% - anthropometric
dimensions are smaller than at 95% of
the adult population male/female;

e man/woman 50% - anthropometric
dimensions represents the average of
the adult population of male/female;



e man/woman 95% - anthropometric
dimensions are higher that in 95% of
the adult population male/female;

— k - specifies the transversal inclination of
the road (k = 1...4), (Bx = 0°; 2°; 4°; 6°).

For example, in the numerical calculation

model will be used in the study a Segway type

vehicle, about which are known the following:

vehicle mass, Msegw = 22.4 Kg; the total mass of

the system, M, =m,,, +m, ; the length of the

vehicle, Lsegw = 0.587 m; the width of the
vehicle, lsegw = 0.613 m; the height of the
vehicle, hsegy = 1.28 m; the height of the
platform, hy = 0.153 m; the height from the
ground to the platform, hsg = 0.07 m; length of
platform, L, = 0.400 m; width of platform,
I, = 0.303 m; the height of the center of gravity
of the system composed of the user and the
vehicle, hgj ;hguj+h +h,; mass of the

sol

handlebar, mgnia = 0.989 kg; mass of one of the
wheels, mr = 4.5 kg; mass of the platform,
My = Mgy, —2-Mg =M., the width of the

wheel, Ir = 0.083 m; the ray of the wheel,
rr = 0.256 m; the maximum power developed
by an engine, Pmmot = 0.370 kKW; the maximum
power developed by the two motors,
Pmot = 0.74 kW; the maximum speed of the
engine, Nmax = 5310 rpm; minimum speed of the
engine, Nmin = 0 rpm; transmission ratio in the
gear, it = 24; the efficiency of the transmission
in the case of the drive spur-gear, nt: = 0.98.

2.2 The evaluation of the stability
parameters to rollover of the segway type
vehicle

To determine the transversal stability criteria
are considered the Segway type vehicle in
cornering on a road with transversal inclination
B. The transversal rollover of the vehicle occurs
in relation to point S (Fig. 1).

Considering that the vehicle speed v and the
cornering radius R are constant, on the basis on
the equation of moments from the point of
rollover S (see Fig. 1), while taking into
account  the  expression  Fiy, inertia

force, Fiy=Gt-V2/(g-R), by the condition of

maintaining the transversal stability at rollover
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(reaction force Zp = 0), it’s obtain [11] the limit
angle of transversal inclination of the road B, to
which the stability of the vehicle at rollover it is
at the limit, rollover of the vehicle at this angle
being possible at any time:

v _E

g-R 2-h, |, (1)
=arctg ————
B, g v E
g-R 2-th_

where: v is the speed of the vehicle, in m/s;
R - the cornering radius in m; E - gauge of
vehicle, in m; g - acceleration due to the gravity
in m/s2; hy - the height of the center of gravity
of the system composed of the user and the
vehicle, in m; j - corresponds to the type of the
user of the vehicle.

M.

1z

Fig. 1. The forces and the moments that acting on the
vehicle in cornering on the road with transversal
inclination p.
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In Figure 2 is captured the variation of the
angle limit of transversal inclination of the road
depending on the height of the center of gravity
of the user, respectively of the running speed of
the wvehicle, for a driving path with the
cornering radius of 5 m. It can therefore be
established that the limit angle of the
transversal inclination increases with increasing
the speed of the vehicle. The minimum value of
the angle is located around the -13°, reached in
the case when the user is woman 5%. The
maximum value of the inclination angle of the
road is 21°, in the case when the user is man
95%, at the maximum speed of 5.54 m/s
(approximately 20 km/h).

20 3| man 5%
I man 50%
I man 95%
I woman 5%
I woman 50%
| woman 95% |

Tranversal angle of road inclination, B, in deg
~
1

00 22 44 66 88

11.0 132 154 176 198
Speed, v, in km/h
Fig. 2. The variation of the tranversal angle of road
inclination according to the speed of the vehicle, for a
cornering radius of 5 m, in the case of different users.

In Figure 3 is represented the variation of the
limit angle of transversal inclination of the road
depending on the height of the center of gravity
of the user, respectively of the speed of vehicle,
for a driving path with cornering radius of
10 m. Thus, it can be noticed that with the
doubling of the cornering radius of the track
from 5 m to 10 m, significantly decreases the
maximum value of the limit angle of transversal
inclination of the road. This is achieved in the
case of the same type of the user. The minimum
values of the angle of inclination is maintained,
when the user is 5%.

The speed limit (ver) of the two-wheeled
vehicle movement in cornering on a road with
transversal inclination, which does not happen,
but may begin the rollover, is given by the
relation [11]:

E
g-R- +19B,
2-h, )
o = 3 ! ,inm/s, (2)

1- = ¢
2'hgj 9B,

in which k corresponds to the number of
variation of the inclination angle k.

D
50 ] M man 5%

181 [ man 50%

16 4 M man 95%

14 - I woman 5%
12 = [ woman 50%
101 I woman 95%

Tranversal angle of road inclination, B, in deg

00 22 44 66 8.8

11.0 132 154 176 198
Speed, v, in km/h
Fig. 3. The variation of the tranversal angle of road
inclination according to the speed of the vehicle, for a
cornering radius of 10 m, in the case of different users.

In Figure 4 it can be observed the variation
of the speed limit of the vehicle depending on
the different tranversal angle of road
inclination, respectively of the height of the
center of gravity of the user on a driving path
with a cornering radius of 5 m. Thus, the
critical maximum speed is reached around the
value of 4.2 m/s, in the case of a woman user
5% and at an tranversal angle of road
inclination of 6°, for driving path with a
cornering radius of 5 m.

In Figure 5 is captured the variation of the
speed limit of the wvehicle depending on
different tranversal angles of road inclination,
respectively on the height of the center of
gravity of the user on a driving path with a
cornering radius of 10 m. Thus, it is found that,
once with the double of the cornering radius, it
changes the critical speed of the vehicle, the
maximum speed of the vehicle is being reached
in the case of the 4 types of users (user is
woman 5%, 50%, 95%, user is man 5%) for an
transversal inclination angle of the road to 6°.

The highest values of the critical speed are
reached in the case when the user is man 95%.
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in which: ¢y represents the coefficient of
transversal grip (py = 0.6), and g is the
acceleration gravitational.

1

o

S

I woman 95%
I woman 50%
I woman 5%

Tranversal angle of road inclination, B, in deg

0 2 4 6 8 10 12 14 16
The critical speed of the vehicle in cornering, v, in km/h

Fig. 4. The variation of the critical speed of the vehicle ‘ '
depending on the tranversal angle of road inclination, for
a cornering radius of 5 m, in the case of different users.
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Tranversal angle of road inclination, B, in deg
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The critical speed of the vehicle in cornering, v, in km/h
Fig. 5. The variation of the critical speed of the vehicle
depending on the tranversal angle of road inclination, for
a cornering radius of 10 m, in the case of different users.

2.3. The evaluation of the transversal
stability parameters of the Segway type 7
vehicle through the effect of the transversal
grip
On a Segway type vehicle, what passes
through a curving path of the radius R, on a
level road, acts [6] centrifugal force Fef,
transversal grip force (lateral) (Ys+Yp), normal
forces reactions of the road on the drive wheels T
(Zs+Zp) and the weight of the system (G ‘
(Fig. 6).
To prevent the lateral slip of the vehicle it is
necessary to fulfill the condition [6]:
Fe<Ys+Y,. (3)
At the limit, the radius of the route traveled

by the vehicle is determined by the relation [6]:
2
V. .
R, =——,inm, 4 . . . .
b ¢, -0 ) Fig. 6. Combating the lateral slip by the action of the
Y transversal grip.

\':cg\\'
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Figure 7 captures the variation of the radius
of the path, depending on the speed. Thus, it is
found that with increasing the speed of
movement of the vehicle, increases the radius
of the driving path traveled by the vehicle.
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Fig. 7. The variation of the radius of the driving path
crossed by vehicle depending on speed.

The driving path radius, in m

Speed, in km/h
Fig. 8. The speed variation of the vehicle in accordance
with the driving path radius.

Therefore, for a cornering radius of
approximately 5 m, the speed of the vehicle
approach to the maximum value of about 20
km/h. The wvehicle speed can be determined
with the relation [6]:

Vsegw:\l(Py'g'Rk 1in m/S, (5)

As shown in Figure 8 is captured the speed
variation of the vehicle in accordance with the
radius of the path. And in this case, it is noted
that the two parameters are directly
proportional.

2.4. The evaluation of the transversal
stability parameters of the Segway type
vehicle in the case of the transversal profile
with single slope

Theoretically, the single transversal slope of
the road which would complete annihilate the
effect of centrifugal force without to consider
the contribution of the friction (grip) between
the wheels and the driving path (theoretical
superelevation), it would be [6] that for which
Retg resultant of the two forces Fer and Gt would
operate normally on the track surface (Fig. 9).
Therefore, the parallel component of the road,
which produces the grip, should be zero.

Basically, the combating of the skid is
possible only because it leads to excessive
values of the cross-inclination [6].

In the case of vehicles rolling in the curve
with the lower speeds, the resultant Refq iS no
longer the perpendicular to the surface of the
driving path, being guided towards interior.
Therefore, the trend of rollover appears toward
the inside of the curve, and this is the reason for
which the superelevation of the driving path is
limited.

For the purpose of calculating the
superelevation the road shall apply to the
relation:

py, [%]1=100-tgB, (6)
The radius of the travelled path by the

vehicle shall be determined [6] according to the
relation between:
2

R, =100, inm. )
" g-pg, [%]

The variation in the cornering radius
depending on the different travel speeds of the
Segway type vehicle, at different transversal
inclinations of the road B, is captured in Figure
10. Thus, it is found that the cornering radius
significantly increases with increasing the
speed of the vehicle, but also with the decrease
of the transverse tilt angle of the road.

For the purpose of calculating the vehicle
speed can be determined [6] the relation:

\/g-RVS Py, [%]
Vsegw =
100

in which s corresponds to the number of values
that can be taken by the cornering radius.

,inm/s.  (8)



In Figure 11 is captured the speed variation
of the Segway type vehicle according to the
value of the radius of the path, from which it
may be established that the vehicle speed with
two wheels increases with the increasing of the
driving path radius, but also with the increasing
of the angle value of the transversal inclination
of the road. For the angle value of the
transversal inclination by 2° and for a radius of
the driving path of 5 m, the speed of the
Segway type vehicle reaches the minimum
values. At the opposite pole, the maximum
speed of the vehicle is obtained in the case of
the maximum transversal inclination angle, that
is for the maximum operating range of the path.

M,

1z

Fig. 9. Ensuring the vehicle stability in the curve by
superelevation.
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Fig. 10. The variation of the cornering radius in relation
to the vehicle speed at different transversal inclinations
of the road.

The driving path radius, in m

Speed, in km/h
Fig. 11. The speed variation of the Segway type vehicle,
in accordance with the driving path radius at different
transversal inclinations of the road.

2.5. The evaluation of the transversal
stability parameters of the Segway type
vehicle in the case of the transversal profile
with two flat slope

In this case, the movement of the vehicles on
the outer lane is performed [6] on the negative
transversal slope, the tilt of the road favoring
the sliding (Fig. 12).

In curves, the transversal slope causes the
tilting of the wvehicles inside of them. As a
consequence appear components of weight and
centrifugal force parallel and perpendicular to
the surface of the road. Also, lateral grip forces
are present between the wheels and the road.
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Fig. 12. Ensuring the stability of the vehicle in cornering, in the case of the transversal profile with two flat slope
(circulation on the negative transversal slope too).

In the case of driving the vehicle on a road
with positive, respectively negative transversal
slope, from the condition of stability [6] at its
movement in a curve, Ys + Yp < ¢y-(Zs + Zp)
will result (see Fig. 12):

Fer -cosP — Gesinf < @y (Gr cosP + Fer-sinf), (9)
in the case of positive transversal slope;

Fet -cosp + Gisinf < @y (G- cosP - Fer-sinp), (10)
in the case of negative transversal slope.

For the purpose of combating the skidding in
the case of positive or negative transversal
slope it is necessary that the relevant conditions
are fulfilled [6]:

2
Vi inm, (11)

2
Vie 2/0-R (@, £p,) , inmis.  (12)

ik

In relations (11), (12), sign (+) corresponds
to the positive transversal slope and the (-)
negative transversal slope.

In Figure 13 is captured the variation of the
cornering radius according to the speed of the
the Segway type vehicle, respectively
depending on the angle of lateral tilt of the
road, both in the case of positive transversal
slope, and in the case of negative transversal
slope. From a comparison of the cornering
radius (see Fig. 13) it can be concluded that,
while increasing the speed of the vehicle and
with the decrease of the angle of inclination of
the road it takes place an increasing of the
cornering radius. It is noted that for the
transverse angle inclination of 2°, the cornering
radius values are the biggest in both case of



positive transversal slope, and in the case of
negative transversal slope, respectively for the
value of transverse angle inclination of 6°,
cornering radius values are the most reduced (in
both cases of transversal slope).

Il 3 = 2°, positive transversal slope
0.8. Il 5 = 4°, positive transversal slope
J I 3 = 6°, posilive transversal slope
0.6 - [ 8 = 2°, negative transversal slope
1 I 8 = 4°, negative transversal slope

0.4 -
| =6, negative transversal slope

0.0
-0.2 4
044

-0.6

The driving path radius, in m

-0.8

id ] Speed, v, in km/h

-1.2 4
Fig. 13.The variation of the cornering radius depending
on the speed of the vehicle at different transversal
inclinations of the road.

2.6. The evaluation of forces between the
vehicle tires and the driving path

The forces that acts on the wheels are
limited by the grip between the tire and the
driving path. The higher is the value of the
longitudinal force, the lower is the maximum
transversal force.

For the calculation of the longitudinal and
transversal forces that are transmitted between
the tire and the driving path it can be used the
diagram in Figure 14 [12], in which v is the
speed; F - the road reaction force on the wheel;
Fx, Fy - projections of the reaction in the
longitudinal direction, respectively transversal;
Z - vertical reaction force of the road at the
driving wheels; a - the angular speed positions.

4

0.7 !

1
<« 14}

Fig. 14 The scheme of forces between tire and the
driving path (grip ellipsis).
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The maximum value of the longitudinal
reaction of the ground to the vehicle can be
calculated according to the relation [12]:

Few, =P 45 (13)

in which: @x is the coefficient of lateral grip of
which depends on the type of the road;
J - corresponds to the type of the vehicle user.
The maximum value of the transversal
reaction can be calculated according to the
relation [12]:
F_=0,-Z, (14)

ymHXJ

In which ¢y is the coefficient of lateral grip
(py=0.8-@x).

The ellipse grip changes its parameters
according to the nature and condition of the
road, the travel speed and the vehicle's load
condition. In the event that one of the reactions
has the maximum value possible, the other
reaction forces should be zero. A lower value
than the maximum possible, of a reaction,
allows an increase of the other reaction, so that
their resultant do not come out of the grip
ellipse.

B2 The maximum transversal reaction force
R The maximum longitudinal reaction force

%8
wu3

wu2 R

Vehicle users

T
0 100 200 300 400 500 600 700 800 900

The reaction value, in N
Fig. 15. The variation of the maximum longitudinal and
transversal forces, depending on the vehicle user.
MU1 - man user 5%; MU2 - man user 50%; MU3 - man
user 95%; WUL - woman user 5%; WU2 - woman user
50%; WUS3 - woman user 95%.

In Figure 15 is surprised the variation of the
longitudinal and transversal forces that are
transmitted between the tire and the driving
path (road asphalt of good quality, in the dry
state), where it can be established that the
maximum longitudinal reaction force in the
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case of men users is higher than in the case of
users is women, the maximum longitudinal
reaction is directly proportional to the vertical
reaction force of the road on the wheel. It may
be observed that the maximum transversal
reaction has less value than the longitudinal
reaction force. This is due to the side grip
coefficient (¢y), which is lower than the
longitudinal grip coefficient (¢x).

3. CONCLUSIONS

The studies undertaken on the assessment of
the conditions and stability qualities two-
wheeled parallel vehicles allowed the following
conclusions:

—the need to increase the autonomy of
electric vehicles in order to increase their
performance and their exploitation is an
important step in the development of
these types of vehicles;

— traffic congestion produced in major
cities can be reduced by using Segway
type vehicles, given that these vehicles
have a low gauge and can be used in
narrow spaces;

— the change in tire pressure in turn leads to
a change in the dynamic radius or to a
change on the speed of the Segway type
vehicle;

— the change of two electric motors rotation
speed located inside the platform of the
vehicle has a major impact on the speed
of the vehicle;

— the transverse stability of the vehicle is
directly influenced by the user's weight
and height of the center of gravity of the
vehicle, the radius of curvature of the path
traveled by the vehicle and the speed with
which it enters in cornering (see Fig. 2,
Fig. 3);

—in the case of the tansversal stability of
the wvehicle, it is noted that with the
increase of the speed of the vehicle, the
transversal slope of the tread is also
increasing according to the vehicle user;
the two sizes - the angle of inclination
and the speed of movement - are in a
proportionality relationship; if the value

of the tilt angle increases, the critical
speed of the vehicle in cornering will also
increase;

—in the case of the transversal stability of
the vehicle, by the effect of the
transversal grip, it is found that the
vehicle radius of cornering is directly
influenced by its speed; the same
influence takes place also in the context
of the transversal stability, in the case of
the single-slope transversal profile,
respectively with two flat slopes, with the
mention that in these cases also the angle
of the road transversal slope is taken into
account; the radius of rotation increases
as the speed of the vehicle increases, but
also with the lowering of the transverse
tilt angle of the rolling path;

—in order to maintain its transversal
stability, the speed of the Segway type
vehicle must be adjusted according to: the
transverse tilt of the road, the weight of
the user, and the cornering radius of the
road,

— the maximum longitudinal and transversal
reaction of the rolling path vary with the
weight of the vehicle and with the user
(see Fig. 15); the maximum transversal
and longitudinal forces between the
wheels of the vehicle and the rolling path
are limited by the grip between the tire
and the road, and the higher value of the

longitudinal reaction is, the lower
decrease the maximum transversal
reaction.

As possible further prospects of these studies
is proposed to extend theoretical research to
determine:

— the influence of the vibrations produced
by the rolling path on the acceleration and
on the speed of the Segway type vehicle;

—the speed of the Segway type vehicle
according to the type of occupant,
respectively according to the nature and
condition of the road;

— the parameters of the transversal stability
for various other models of this type of
vehicle;



—the influence of the longitudinal
inclination angle of the road on the angle
of inclination for Segway type vehicle
handlebar;

— self-propelling parameters for different
road categories of hoverboards Segway
type vehicles wich are not fitted with the
handlebars.
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EVALUAREA PARAMETRILOR STABILITATII TRANSVERSALE A VEHICULELOR CU DOUA ROTI
AMPLASATE IN PARALEL, DE TIP SEGWAY

Rezumat: Lucrarea surprinde un studiu teoretic, prin modelare numerica, privind evaluarea parametrilor stabilitatii
transversale a vehiculelor de tip Segway. La dezvoltarea modelelor numerice utilizate s-a tinut seama de: modul de
functionare al vehiculului cu doud roti amplasate coaxial, de tip Segway; influenta presiunii din pneu asupra razei
dinamice a vehiculului si a vitezei de deplasare; fortele care actioneaza asupra vehiculului aflat viraj; influenta turatiei
motoarelor electrice asupra vitezei de deplasare a vehiculului de tip Segway; influenta inaltimii centrului de greutate al
utilizatorilor, cat si a greutatii acestora, asupra vitezei de deplasare si a stabilitatii transversale a vehiculului; influenta
unghiului de inclinare transversala a drumului asupra vitezei de deplasare si a stabilitatii vehiculului. Tn studiu sunt luate
in considerare aspecte referitoare la diferite inclinari transversale ale drumului, diferite raze ale traiectoriei, diferite
viteze de deplasare, parametrii principali ai vehiculului de tip Segway luat in studiu si diferiti utilizatori (barbat/femeie -
5; 50; 95%). Rezultatele obtinute sunt sub forma grafica si surprind: fortele care iau nastere intre pneul vehiculului si
calea de rulare; parametrii stabilitatii transversale a vehiculului - la rasturnare; prin efectul aderentei transversale; in
cazul profilului transversal cu panta unicd; in cazul profilului transversal cu doud versante plane.
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